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Abstract
Objective: To determine the prevalence, sociodemographic features, and clinical presentation of
temporomandibular joint disorder in otorhinolaryngological practice.
Methods: This prospective hospital-based study involved patients diagnosed with temporoman-
dibular joint disorder in our institution’s ear, nose, and throat department. Data for this study
were obtained from the patients using pretested interviewer-assisted questionnaires.
Results: The prevalence of temporomandibular joint disorder in this study was 1.3%. The study
population included 17 (26.2%) male patients with a male:female ratio of 1.0:2.8. Joint disorder
accounted for 75.4% of all disorders, while both mastication muscle and joint disorder accounted
for 21.5%. A majority of the patients (47.7%) presented between weeks 1 and 13 of the illness.
Unilateral temporomandibular joint disorder accounted for 98.5% of all disorders. The main
otologic clinical features were earache and a dull tympanic membrane in 100% and 35.4% of
patients, respectively. Middle ear assessment revealed type A in 73.8% of patients and type B in
20.0% according to Jerger’s classification system of tympanometry. Most patients (81.5%) were
referred by their family physician. All patients had undergone prehospital treatment prior to
presentation.
Conclusion: Temporomandibular joint disorder is a common presentation in medical practice.
Common clinical features include ear, joint, and mastication muscle disorders.
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Introduction
Temporomandibular joint (TMJ) disorder
(TMJD) comprises a range of clinicopatho-
logic conditions of the masticatory muscles,
the TMJ, and associated structures such as
the ear.1 The TMJ aids Eustachian tube
opening during its various movements,
including yawning, chewing, biting, and
opening and closing of the mouth.2–4 The
causes of TMJD are multifactorial and
include excessive masticatory muscle activ-
ity, harmful habits, TMJ trauma, degener-
ative disorders, and psychosocial factors.5,6
TMJ pain may also result from a combina-
tion of genetics, clenching or grinding of the
teeth (bruxism), arthritis, autoimmune dis-
eases, dental surgery, and infections.7
TMJD occurs in more than 70% of the
general population in developed countries.8,9
Unfortunately, the knowledge and awareness
of TMJD is very low at only about 25% of
studied populations.8,9 Additionally, less than
10% of people with TMJD reportedly present
for medical intervention, and most patients
present with severe dysfunctional TMJD.9,10
The clinical presentations of TMJD include
pain involving the TMJ and masticatory
muscles, earache, and headache. Patients
with severe TMJD may experience limited
movement or dysfunction of chewing or
mouth opening, difficulties in performing
mandibular movements, a limited range of
mandibular movements, and trismus.11–14
Otorhinolaryngological and head and neck
manifestations include earache, tinnitus, hear-
ing impairment, ear fullness, and vertigo.15,16
However, the mechanism underlying the
development of these associated otological
clinical features are poorly understood.17
In developing countries, especially Nigeria,
there are few reports of TMJD.
Additionally, there are few published reports
by oral and maxillofacial surgeons or by oto-
rhinolaryngological and head and neck sur-
geons. The present study was therefore
designed to examine the knowledge and
awareness of TMJD among patients seen
in otorhinolaryngological practice in a devel-
oping country. This study was specifically
performed to determine the prevalence, soci-
odemographic features, and clinical presen-
tation of TMJD in otorhinolaryngological
practice in Ekiti, Nigeria.
Materials and methods
This was a prospective hospital-based study
of all patients diagnosed with and treated
for TMJD in the Ear, Nose, and Throat
Department of Ekiti State University
Teaching Hospital in Ado Ekiti, Nigeria.
The study was carried out over a period of 5
years (from September 2014 to August 2019).
Ethical clearance for this study was
obtained from the ethics committee of the
hospital. Verbal informed consent was
obtained from all patients enrolled in the
study. Data for this study were obtained
from all patients with TMJD who were
seen or referred for further evaluation
from other departments using pretested
interviewer-assisted questionnaires. The
patients’ baseline and sociodemographic
characteristics, clinical features, and diag-
noses were obtained and documented.
The inclusion criteria were a diagnosis of
TMJD in our department during the study
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period and provision of informed consent
for participation in the study. The exclusion
criteria were a diagnosis other than TMJD,
incomplete data, lack of informed consent,
and an age of <11 years.
Otologic examinations including otoscopy
were performed on all patients using a head-
light and battery-operated hand otoscope to
examine the external auditory canal and tym-
panic membrane for wax, foreign bodies, dis-
charge, and tympanic membrane retraction or
perforation. Patients with impacted wax
underwent wax removal by ear syringing.
Clinical examinations of the TMJ and muscles
of mastication were performed by inspection
and palpation, and all findings were recorded.
Radiological imaging was performed for some
patients, and those who were referred from
other clinics for further evaluation underwent
such imaging upon presentation. Hearing
assessment was performed by tympanometry
and pure tone audiometry using a tympanom-
eter and a diagnostic audiometer, respectively.
The resulting tympanogram was classified as
type A, As, Ad, B, or C according to Jerger’s
classification system of tympanometry.18
The patients’ hearing threshold was classified
as follows: normal threshold (25dBHL),
mild hearing loss (26–40dBHL), moderate
hearing loss (41–55dBHL), moderately
severe hearing loss (56–70dBHL), severe
hearing loss (71–91dBHL), and profound
hearing loss (>91dBHL).19 A hearing thresh-
old of 25dBHL was considered normal,
and a hearing threshold of >25dBHL was
considered abnormal. All data were collated
and analyzed using IBM SPSS Statistics for
Windows, Version 20.0 (IBM Corp.,
Armonk, NY, USA). The data are expressed
using descriptive statistics in frequency tables,
as percentages, and in bar charts and
pie charts.
Results
In total, 4892 patients were seen in our ear,
nose, and throat department during the
study period. Among these patients, 65
were diagnosed with TMJD. The preva-
lence of TMJD in this study was 1.3%.
TMJD is a relatively common disorder,
and it occurred in all age groups in this
study. The age range with the highest occur-
rence of TMJD was 51 to 60 years; 24
(36.9%) patients presented within this age
range. This is illustrated in Table 1.
The patients’ sociodemographic charac-
teristics are shown in Table 2. The study
population comprised 17 (26.2%) male
Table 1. Age group distribution of the patients.































Civil servant 21 32.3
Farming 14 21.5
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patients and 48 (73.8%) female patients with
a male:female ratio of 1.0:2.8. Urban dwell-
ers accounted for 41 (68.1%) of the patients,
while rural dwellers accounted for 24
(36.9%). Fifty-three (81.5%) patients were
Christians and 12 (18.5%) were Muslims.
The most common education level was sec-
ondary school [24 (36.9%) patients], fol-
lowed by post-secondary school [19
(29.2%)] and primary school [12 (18.5%)].
The main occupations among the patients
in this study were civil service, business,
and farming in 21 (32.3%), 16 (24.6%),
and 14 (21.5%) patients, respectively.
The TMJD in this study affected the
joint, muscle, or both; it most commonly
affected the TMJ [49 (75.4%) patients].
This was followed by disorder of both the
masticatory muscles and the joint [14
(21.5%) patients] (Figure 1).
A majority of the patients (47.7%) pre-
sented between week 1 and 13 after onset of
the disorder. Presentation within 1 week
accounted for 24 (36.9%) patients, and pre-
sentation after 13 weeks accounted for 10
(15.4%) (Figure 2).
Unilateral TMJD was more common than







Figure 1. Distribution of temporomandibular joint disorders.
Figure 2. Duration prior to presentation.
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patient, respectively]. Additionally, right-side
disorder was more common than left-side dis-
order [36 (55.4%) and 28 (43.1%) patients,
respectively].
All patients presented with otologic fea-
tures. The main otologic clinical features
were earache and a dull tympanic membrane
in 65 (100%) and 23 (35.4%) patients,
respectively. Other clinical features included
a sensation of water in the ear [15 (23.1%)]
and itchy ear [12 (18.5%)] (Table 3).
All patients in this study had associated
TMJ features. All patients had a painful and
tender TMJ. This was followed in frequency
by headache, masticatory muscle pain, and a
popping/clicking joint in 31 (47.7%), 14
(21.5%), and 11 (16.9%) patients, respectively.
In the middle ear assessment, type A
tympanometry was the most common find-
ing [48 (73.8%) patients]. Type B was found
in 13 (20.0%) patients, and type C was
found in 4 (6.2%). Pure tone audiometry
revealed normal hearing in 47 (72.3%)
patients, and the most common degree of
hearing impairment was mild hearing loss
[17 (26.2%) patients]. The most common
type of hearing loss was conductive hearing
loss [16 (24.6%) patients] (Table 4).
Most patients [53 (81.5%)] in this study
were referred by their family physician; 2
(3.1%) were self-reported patients. Six
(9.2%) patients were referred by a casualty
officer (Figure 3).
All patients had undergone prehospital
treatment prior to presentation. The most
common type of consultation was pharmacy
consultation [39 (60.0%) patients]. This was
followed by consultations for over-the-
counter drugs and herbs in 33 (50.8%) and
14 (21.5%) patients, respectively. The most
common prehospital treatments were ear
drops, analgesics, and antibiotics in 65
(100%), 65 (100%), and 61 (93.8%) patients,
respectively. Three (4.6%) patients were
referred to an oral and maxillofacial surgeon.
Discussion
This study revealed an otologic presenta-
tion as a common finding among patients
with TMJD in otorhinolaryngological prac-
tice.16 The observed prevalence of TMJD
among patients presenting for otorhinolar-
yngological services in this study was lower
than that in a study from Saudi Arabia.20
This difference is likely because the patients
presented to other specialties for care, such
as oral and maxillofacial surgeons and
family physicians, and many of the patients
never presented for an otological review. In
patients with TMJD, ear manifestations
result from either ear innervation disorders
or an impaired Eustachian tube due to
restricted jaw movement.











Hearing impairment 9 13.8
Itchy ear 12 18.5
Water sensation in ear 15 23.1
Dull tympanic membrane 23 35.4
NB: Some patients had more than one clinical feature.








Type A 48 73.8
Type B 13 20.0
Type C 4 6.2




Type of hearing impairment
Conductive 16 24.6
Mixed 2 3.1
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TMJD affected all age groups in the pre-
sent study, but the peak incidence was
noted in the 51- to 60-year age group.
This might have been due to the predomi-
nant aging-related and degenerative
changes among patients in this age group.
The predominant age group with respect to
the incidence of TMJD was found to be the
fifth decade in an Iraqi study.21 TMJD was
more common in female than male patients
in our study, probably because female
patients are more conscious of their health
and seek earlier medical attention than male
patients. However, male predominance was
found in a study by Dawood.22 Another
finding is that more urban dwellers than
rural dwellers had TMJD in the present
study. This may have been due to easier
transportation and more accessible and
high-quality health information among
urban than rural dwellers. This is similar
to the findings of a previous study that
revealed a higher predominance of otorhi-
nolaryngologists in cities.23
The high number of civil servants
recorded in this study was not unexpected
because the people of the state are predom-
inantly government workers. In most
patients, the pathology originated from
the TMJ instead of the masticatory muscles.
The particular anatomic relationships
between the ear and the TMJ accounted
for the variety of clinical features that
were observed in this study. For example,
there is anatomic proximity and trigeminal
nerve innervation of both the ear and the
joint. In a few patients, the pathology
involved both the masticatory muscles and
the TMJ. Rarely does a disorder of only the
masticatory muscles lead to the observed
presentation of TMJD. A similar observa-
tion was reported in another study.24 This
shows that TMJD precedes otological man-
ifestations upon presentation to an
otorhinolaryngologist.
TMJD was associated with pain in all
patients in the present study. In severe
cases, this pain was responsible for the
patients’ early presentation. Close to half
of the patients presented between week 1
and 13 after the onset of symptoms. These
patients presented because of persistent
symptoms or failed treatment with analge-
sics. The analgesic failure was likely associ-
ated with all forms of analgesics and other





























Figure 3. Source of referral among patients.
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being easily accessed in pharmacies and
over the counter without a doctor’s pre-
scription in our country.
Most cases of TMJD in this study were
on the right side, followed by the left side.
This may have occurred because most of
the patients were right-handed and chewed
on the right side. Bilateral pathology was
uncommon. These findings are consistent
with those of previous studies.25,26
Earache or otalgia was the only driving
indication for patients seeking otorhinolar-
yngological interventions. Such pain is
referred or secondary otalgia due to trigem-
inal nerve innervation of both structures.
Other observed clinical manifestations,
such as tinnitus, hearing impairment, itchy
ear, a sensation of water in the ear, and a
dull tympanic membrane were secondary to
Eustachian tube dysfunction and otitis
media. This is consistent with the findings
reported in previous studies.25–31
All patients exhibited both TMJ pain
and demonstrable tenderness. A popping/
clicking noise from the joint was present
in some patients. In severe cases, restricted
jaw movement due to either joint pain or
ankylosis was present, and this was usually
indication for team management with an
oral and maxillofacial surgeon. The
patients’ masticatory muscle pain and ten-
derness involved the temporalis, lateral
pterygoid, medial pterygoid, and masseter
muscles to various degrees. TMJD was
associated with headache in about half of
our patients. These findings are consistent
with previous reports.27–29
Middle ear abnormalities and hearing
disorders were also found among patients
with TMJD.30,31 Normal tympanometric
findings (type A) were observed in more
than half of the patients. Less than half of
the patients exhibited abnormalities of the
middle ear, most of which were otitis media
secondary to Eustachian tube dysfunction.
Type B tympanometric findings were more
common than type C in this study.30
Associated hearing impairment was present
in less than half of the patients. Mild
degrees of hearing loss were more
common than moderate degrees, whereas
severe degrees of hearing loss were not
observed in this study.30,31 This lack of
severe hearing loss probably accounted for
the low percentage of these patients pre-
senting to otorhinolaryngologists. No sen-
sorineural hearing loss was observed in this
study, and conductive hearing loss was
more common than mixed hearing loss.
The sensorineural component of mixed
hearing loss was likely secondary to ototox-
icity from prehospital medication.
Only a few patients with TMJD and
associated otologic symptoms were referred
to ear, nose, and throat department for
expert review and management. The most
common sources of referral were family
physicians and casualty officers because
they were the first contacts in the health
care delivery system. Additionally, few
patients with otologic complaints were
referred by oral and maxillofacial surgeons
for otorhinolaryngological treatment.
Prior to their medical consultations, a
majority of the patients had been self-
treated with a variety of drugs obtained
over the counter and from pharmacies.
This was due to the lack of laws guiding
drug procurement, dispensary, and admin-
istration in developing countries such as
ours. Most of these drugs comprised vari-
ous types of analgesics and antibiotics.
Other drugs included herbs from hawkers.
Treatment failure using these medications
prompted patients to seek medical interven-
tion. Patients with severe trismus and
associated TMJ ankylosis were referred
and co-managed with an oral and maxillo-
facial surgeon in our center.
Conclusion
The findings in this study indicate a high
prevalence of TMJD among ear, nose, and
Adegbiji et al. 7
throat patients. We have highlighted the
involvement of both the external ear and
middle ear cleft among such patients.
Referred otalgia from TMJD requires an
otorhinolaryngological referral from all
stakeholders managing this disorder.
Large-population community studies on
this subject in other developing countries
are advised.
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9. Galdon MJ, Durá E, Andreu Y, et al.
Multidimensional approach to the differen-
ces between muscular and articular tempo-
romandibular patients: coping, distress and
pain characteristics. Oral Radiol 2006; 102:
40–46.
10. Machado IM, Bianchini EMG, Andrada e
Silva MA, et al. Voz e disfunç~ao temporo-
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